Optical system analysis and design constitute one of the core activities in optical engineering. This activity is currently carried out with readily available software. Notwithstanding the significant roles played by the latter in bringing about a paradigm shift in the field, proper appreciation and efficient use of software call for knowledge and understanding of the physical principles involved in optical system analysis and design. A large number of excellent books and publications by experts deal with different aspects of the problem. However, newcomers in the field, and practicing analysts and designers with no formal training in the subject feel bewildered by the plethora of information. The course on 'Foundations of Optical System Analysis and Design' is contemplated to alleviate the problem.
INTRODUCTION
Ready availability of powerful software has brought about a metamorphosis of the field of optical system analysis and design, one of the core areas of optical engineering. Practicing scientists or technologists are no longer constrained by their limited computational ability; rather they can give vent to their imagination and carry out experiments with intensive numerical procedures in pursuance of practical problems in analysis and synthesis of complex optical and photonic systems. Indeed, someone with good understanding of the principles of image formation and image quality assessment procedures, photometry, radiometry, basics of aberration theory and characteristics of different types of lens systems, optical and photonic components, sources and detectors can do wonders with many of the software.
Unfortunately, many scientific and/or technical people or their managers seem to have a short sighted perception that procuring powerful optics design software is sufficient for tackling practical problems of analysis and synthesis of optical systems with rudimentary knowledge of optics. This notion has gained ground, because even a novice often comes out with makeshift solutions for routine or known problems by using the software. Unless proper attention is given for assessment of quality of the solution so obtained, the suboptimal nature of the makeshift solution will be realized neither by the inexperienced designer, nor by the unwary user of the design. This is one of the major drawbacks of self-learning mode for optical design, particularly so in the beginning. On the other hand, there is a burgeoning requirement for novel optical and photonic systems catering to needs of diverse fields from defense, aerospace, astronomy and health sciences, to name a few. Emulating routine systems is often inadequate to tackle such problems.
Gone are the days when only suitably trained professionals used to carry out optical system analysis and design. Very few centers of learning are now conducting degree level courses that impart lessons on optical system analysis and design. The shortfall in the supply of trained designers is being increasingly met up by physicists and engineers from diverse backgrounds. The latter are being compelled to take up the unenviable task with little support from their colleagues and seniors. They are on the lookout for sources that can provide answers to their queries. On a different note, scientists working in different frontline areas are increasingly making use of optics and photonics in pursuance of their objectives, and often in the process they have to carry out novel experimental setups. It is obvious that proper conceptualization and correct implementation of the experiments call for understanding of characteristics and behavior of the optical and photonic components and devices to be used and of the optical system being developed and used in course of the experiment. Lack of this understanding is often a big hurdle.
Some of the problems mentioned above have been highlighted recently with suggestions for remedial actions [1] [2] [3] [4] [5] [6] . SPIE, OSA and few other societies are also providing short duration tutorials by experts during their conferences as continuing education programs.
With this backdrop in view, a set of ten lecture units or modules dealing with foundations of optical system analysis and design (FOSAD) has been developed. Primary emphasis is given for treatment of imaging optical systems. In a regular optical engineering course, this is covered in two semesters with accompanying tutorials. For special purposes, the whole course can be squeezed into twenty lecture hours, with two lecture hours assigned for each of the ten modules, accompanied by tutorials. This course has so far been delivered in Poland, Japan and India, and it is being modified by feedbacks from participants.
GOALS OF FOSAD
The goals of the course on FOSAD are:
To impart basic knowledge of ray and wave optics for understanding behavior of optical systems (ii)
To emphasize the varying levels of approximation, and their needs for handling the seemingly intractable (in rigorous mathematical sense) problem of optical system design (iii)
To underscore the role of various types of symmetry in (a) axial imaging, (b) extra-axial imaging, (c) development of aberration theory, and (d) structure of lenses (iv)
To reiterate the role of pupils in analysis and synthesis of optical systems (v)
To dispel commonly prevalent myths and misconceptions in instrumental optics (vi)
To demystify 'Automatic Lens Optimization' (vii)
To reduce the role of empiricism and heuristics in practical lens design (viii)
To provide adequate references for seeking answers to queries not properly addressed in the course (ix)
To bridge the gap between 'examination optics' and 'real optics'[-a goal set forth by late A. E.
Conrady 7 about a century back] (x)
To highlight the great contributions of pioneers and stalwarts in the field [many of these contributions are currently getting into oblivion, but are likely to infuse lateral thinking in curious onlookers] 
STRUCTURE OF THE MODULES OF FOSAD

Module I General Introduction
CONCLUDING REMARKS
The course on FOSAD presupposes that the audience has A-Level knowledge of optics, three dimensional geometry and multivariate calculus; an exposure to Fourier analysis is an added advantage. Also the course is supposed to play a complementary role in making effective use of any worthwhile optical analysis and design software to which the participant has access. Topics like ray tracing, derivation of Seidel aberrations and computation of finite ray aberrations are not covered, for these details do not enhance understanding the behavior of optical and photonic systems. A set of questions accompany each module; these are covered in the tutorials. Feedback is sought from each participant for tailoring of course content and orientation.
